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I, Jeffrey A. Krauss, being duly sworn, do depose and state

as follows:

1. I am a Communications Consultant specializing in
Telecommunications and Technology Policy retained by Hye
Crest Manageaent, Inc.

2. I am familiar with the factual matters presented in
Sections 2, 3, 4 and 5 of the foregoing Response of Hye
Crest Management, Inc. in File No. 10380-CF-P-88. Except
for those factual matters of which official notice may
be taken, which are matters of public record, or which
are supported by separate affidavit, the factual matters
presented in the foregoing Sections are true to my
personal knowledge.

o)n2 )88 )/L/ L A s

Date [ <J.t:rdy/pl Kfauss

Subscribed and sworn before me this 13th day of October, 1988.
‘2@,4‘
ic

My Commission Expires: 6/14/92

Ngtary 1l



AFFIDAVIT OF THOMAS HAXES

I, Thomas Hayes, being duly sworn, do depose and state as

follows:
1. I am Vice President, Marketing/Development for Hye Crest
Management, Inc.
2. I anm familiar with the factual matters presented in

Section 1 of the foregoing Response of Hye Crest
Management, Inc. in File No. 10380-CF-P-88. Except for
those factual matters of which official notice may be
taken, which are matters of public record, or which are
supported by separate affidavit, the factual matters
presented in Section 1 are true to my perscnal knowledges.

/& //%/8/5/ / 0 | —

Date omas éﬁyu

Subscribed and sworn before me this 73 day of October, 1988.

~ZE B L i

Notary Public

My Commission Expires: 5"’3/—'3’;



CERTIFICAIE OF SERVICE
~ I, Jennifer Garcia, a secretary in the law firm of Koteen &
Naftalin, do hereby certify that copies of the foregoing "RESPONSE
OF HYE CREST MANAGEMENT, INC.," with attachments, were mailed
first-class U.S. Mail, this 14th day of October, 1988 to the
following:

* Dennis R. Patrick
Chairman -
Common Carrier Bureau
Federal Communications Commission
1919 M Street, N.W
Roon 814
Washington, D.C. 20554

- » Janmes H. Quello
Commissioner
Common Carrier Bureau
Federal Communications Commission
1919 M Street, N.W
Room 802
Washington, D.C. 20554

L Patricia Diaz Dennis
Chairman
Common Carrier Bureau
Federal Communications Commission
1919 M Street, N.W
Room 832
Washington, D.C. 20554

* Gerald Brock, Chiet
Common Carrier Bureau
Federal Communications Commission
1919 M Street, N.W.
Room 500
Washington, D.C. 20554

* Hand Delivered



»

2

James R. Keegan, Esq.

Chief, Domestic Facilities Division
Common Carrier Bureau

Federal Communications Commission
2025 M Street, N.W.

Room 6010

Washington, D.C. 20544

Theodore R. Waddell, Esgqg.
Chief, Domestic Radio Branch
Common Carrier Bureau

2025 M Streset, N.W.

Room 6310

Washington, DC 20554

Mr. Frank Peace, Jr.

Common Carrier Bureau

Federal Communications Commission
2025 M Street, N.W.

Room 6310

Washington, D.C. 20554

William B. Barfield, Esgqg.
BellSouth Corporation

1155 Peachtree Street, N.E.
Suite 1800

Atlanta, FA 30367-6000

Thomas L. Welch, Esq.

The Bell Atlantic Telephone Companies
1710 H Street, N.W.

Washington, D.C. 20006

John D. Pellegrin, Esq.
Pellegrin & lLevine, Chartered
1140 Connecticut Avenue, N.W.
Suite 312
Washington, D.C. 20036
Counsel for National Spectrum
Managers Association, Inc.

Hand Delivered



3

Dana A. Rasmussen, Es(g.

The Mountain States Telephone and
Telegraph Company

1020 19th Street, N.W.

Suite 700

Washington, D.C. 20036

Mary McDermott, Esq.
NYNEX Telephone Companies
120 Bloomingdale Road
White Plains, NY 10605

William C. Sullivan, Esq.
Southwvestern Bell Telephone Company
1010 Pine Street

Room 2305

Sst. Louis, MO 63101

International Transcription Services, Inc.
2100 M Street, N.W.

Suite 140

Washington, D.C. 20037

" Jennifer Garcia
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Themas L. Welch, Esq.
~John D. Pellegrin, Esq.
Dana A. Rasmussen, Esd.

i - Mary McDermott, Esqg.
William C. Sullivan, Esq.
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harewith on behalf of Hye Crest Management, Inc.,

L
-
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s Amendment to the above~referenced application for. -

2 Dper=+a =~ nayw gstation in the Point-to-Point Microwave

f) 2F .Szrvice in the 27.5 - 29.5 GHz band toward various points in
S the Shata of ey Yorl, which Amendment is being filed to supplement
and nndate previously submitted information.
In che event tliere are any questions concerning this matter, please
corminitatae with this office.
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Ceorge¢Y Wheeler
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howas L, Welch, Esq
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Pana 2. Rasmussen, Esqg.
v TTiDarmott, Esq.
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FEDERAL COMMUNICATIONS COMMISSION
Wwashington, D.C. 20854 RECEIVED

JANZ 6 1989

; )
edera' Lommumcaltons '\.‘onmussmn
Office of the Serratary

In Re Application of
HYE CREST MANAGEMENT, INC.

License for New Station in the
Point-to=-pPoint Microwvave Radio
Service in 27.5% - 29.5 GHE Band
Tovard Various Points in the

State of New Xork

File No. 10380-CF-P-88

AMENDMENT
Hye Crest Management, Inc. ("Hye Crest") hersby amends the
above-captioned application to supplement the Iinformation
previously submitted in support of its requested rule Qaivorn in
Exhibit J to include the following:

1. Shared TFrequency Uses At 27.5 - 28,5 GHz Based Upon
Reasonable Enginsering Practices,

The attached technical report prepared by microwvave
experts, Bernard B, Bossard and Dr. Joseph F. White, demonatrates
that if reascnable engineering practices are smployed, the 27.5 -

28.%5 GHz band may be used by point-to-point links which are
located within or adjacent to the service area of the point=to-
nultipoint facilities proposed by Hye Crest. Prom this report, it
can be seen that the circumstances where unavoidable harmful inter-
ference resulting from such co-channel uses of the 27.5 - 28.5 GHz
band can reasonably be anticipated are extremely rare and

statistically insigniticant.



2. Adequate Growth Capacity For Foreseeable Point-to-Point
Unes.

Hye Crest adopts by refersnce its "Response" filed

October 14, 1988 with respect to the public interest to be served
by grant of its proposal. 1In that filing it is demonstrated that
there is ample spectrum available to accommodate foreseeable growth
of point-to-point links in the New York SMSA operating in frequency
bands belovw, adjacent to and above the frequencies proposed by Hye
Crest and that Hye Crest has made every reasonable effort to avoid
blocking the growth of point-to-point links which are likely to
need capacity in the foreseeable future. (Response, pp. 17-26)

3. Hye Crest’s Commitment to Coopsrate to Resolve Technical
conflicts

Hye Crest confirms that it intends to comply with Section
21.100(4) of the Commission’s rules by cooperating fully and making
reasonable efforts to resolve any technical problems an&'contlictl
which might inhibit effective and efficient use of the 27.%5 - 28.5
GHz band for point-to=-point links within its proposed service area

without harmful interference.

4. Tamporaxy Waiver of Equipment Authorization.

Hye Crest is now in the process of assembling production
prototypes of the transmitter models to be enmployed for its
commercial operation. Testing of the first model transmitter is
scheduled for late January, 1989. A second transmitter model will

be tested approxinately 1 - 2 months thereafter. Based upon



3
evaluations of the subassemblies for these nodels, Hye Crest
expects that its transmitters will comply fully with applicable
Commission tachnical specifications. The Commission will be kept
informed if, as expectsd, temporary waiver of Section 21.130 of the
Comnission's rules is no longer regquired.

Attached hereto is prelininary test data regarding the
antenna gain patterns for the transmit antennas propeosed by Hye

Crest.

Respectfully submitted,

I

January 23, 1989



TECHNICAL REPORT ON INTER-SYSTEM INTERFERENCE

Prepared by Mr. Bernard B. Bossard

and Dr. J.F. White



Technical Report on Inter-System Interference
prepared by Mr. Bernard B. Bossard and Dr. J.F. White
for Hye Crest Management, Inc.

in Response to National Spectrum Managers Association

The calculations supplied by NSMA are based on unrealistic
assumptions that reflect extraordinary circumstances which are
not encountered under standard industry practices. This results
in conclusions which are so restrictive as to preclude the mutual
use of the 27.5 to 28.5 GHz band by both point-to-point and the
Hye Crest television broadcast service.

When these restrictive assumptions are removed it is shown
that both services can operate within the 27.5 - 28.5 GHz band at
very close distances.

The restrictive assumptions are specifically as follows:

First, NSMA assumes that point-to-point microwave systems
would use an EIRP of 55 dBW. This is far too much for a point-
to-point microwave communication system that would typically use
0.1 watts with a 38 dBi gain antenna for an EIRP of 28 dBW.
Appendix C relates the intrinsic characteristics of the 28 GHz
frequency band which limits power output to typically 0.1 watt.

Second, the NSMA calculation assumes an unnecessarily high
value (75 dB) for the carrier to interference ratio (C/I). In an
FM system the C/I can be as little as 10 dB (Ref. 1, pg. 318).
This is because with FM modulation, the stronger desired signal
(C) readily "captures" the receiver, causing the weaker
interference (I) to be rejected. Furthermore, the Hye Crest
design criteria results in the interfering signal being
substantially below the point-to-point receiver noise level
thereby eliminating the need for a C/I ratio consideration.

Third, the NSMA calculation does not take the channel
bandwidth of the Hye Crest system into consideration. Thus,
while Hye Crest would transmit a 20 dBW signal, this is
distributed over 24 separate television channels, each occupying
40 MHz bandwidth. Taking this into account, each channel carries
5 watts or less of power. This gives, with a 6 dB gain
omnidirectional antenna (in the azimuthal plane) an EIRP = +13
dBW over a 50 MHz bandwidth channel.

Fourth, NSMA assumes a "flat earth" (K = infinity), under
which assumption radio waves would travel around the world
without obstruction (See Appendix A for the impact on UHF
television when this assumption is made.) 1In reality, over a
smooth curved earth (K = 1) the line of sight distance for two
towers each 35 meters (113 feet) high is limited to only 30 Km
(18 miles) (Ref. 2, pg. 642). Taking refraction of the
atmosphere into account (K = 4/3) extends this range over smooth
earth to 30 miles. However, the earth is not smooth,
particularly in New York City, where building, bridges, chimneys
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and other obstructions will serve to reduce the range of 28 GHz
signals to well below these values. 1In any event, it will be
seen from the following calculations that signal levels drop
rapidly with distance and even with the flat earth assumption
mutual interference is unlikely.

Fifth, the NSMA calculation assumes that the interfering
signal arrives on the main lobe of the victim receiving antenna.
FCC rules (para. 94.75) require that point-to-point
communications be conducted using at least a 38 dBi antenna with
sidelobes 24 dB down at 5 degrees off the main pointing
direction. Reasonable practice is to sight outside of 5 degrees
when in close proximity to an existing system (in this case
within 5 degrees of the Hye Crest transmitting antenna). In such
cases the effective gain of the victim antenna to the
interference will be 38 ~ 24 = 14 dBi.

Sixth, the NSMA does not take into account that there is a
noise floor (kTB) with all communications systems. As will be
seen in the following calculations, it is the noise floor that
establishes a minimum detectable signal (MDS) below which further
suppression of interference is not necessary.

Seventh, the NSMA does not allow for polarization diversity
and overlapping frequency interleaving which can produce combined
isolation from potential interference of 50 dB in FM systems.

When all of the above factors are included (where
appropriate) in the interference calculations it will be seen
that point-to-point and the Hye Crest point-to-multipoint system
can both operate without mutual interference provided that
reasonable and customary good engineering practice is employed.

The Hye Crest analysis does not include the rejection of
interference utilizing different modulation methods which would
provide additional isolation.

Satellite earth stations, although considered to be point-
to-point transmitters, are recognized to have significant
sidelobe levels up to +55 dBW (see Section 25.204(a) of the FCC
Rules and Regulations), making in effect point-to-multipoint
transmitters. Consequently, there is precedent for simultaneous
operation of point-to-point and point-to-multipoint operation in
the same band (at 6 GHz); yet, if the interference estimating
methods employed for the NSMA calculations are applied to this
common communication band, an intolerable separation distance
(125,000,000 miles) is obtained. (See Appendix B.) Thus, the
NSMA assertion that point-to-point and point-to-multipoint cannot
share a common frequency band is contrary to existing radio
practice. Note that orthogonal polarization and frequency
interleaving are not available for isolation between terrestrial
microwave and satellite uplinks at 6 GHz since both are already
used in the satellite uplink.
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The following calculations treat four cases of potential
— interference with the results summarized below:

Case 1) Hye Crest transmitter interfering with point-to-point

receiver within a cell.
NO INTERFERENCE OCCURS WHEN THE POINT-TO-POINT NETWORKS
USE TRANSMIT/RECEIVE SITES WHICH ARE PLACED AT LEAST
660 FEET (1/8) MILE FROM AND ORIENTED AT AN ANGLE OF AT
LEAST 5 DEGREES AWAY FROM THE DIRECTION TO THE HYE
CREST OMNI ANTENNA.

Case 2) Hye Crest transmitter interfering with point-to-point

receiver beyond a cell.

NO INTERFERENCE IS EXPERIENCED REGARDLESS OF POINTING
DIRECTION.

Case 3) Point-to-point transmitter interfering with Hye Crest

receiver within a cell.
A POINT-TO-POINT SYSTEM WILL NOT INTERFERE WITH THE HYE
CREST SERVICE UNDER THE SAME RESPECTIVE ASSUMPTIONS
USED FOR CASES 1) AND 2) AND THE ADDITIONAL CONDITION
THAT IT IS AT LEAST 5 DEGREES OFF AXIS AND NOT CLOSER
THAN 1000 FEET TO A HYE CREST SUBSCRIBER RECEIVER, OR, .

WITH 10 DEGREES OFF AXIS SIGHTING, NOT CLOSER THAN 581
FT.

Case 4) Point-to-point transmitter interfering with Hye Crest

receiver beyond a cell.

THE POINT-TO-POINT CAUSES NO INTERFERENCE REGARDLESS OF
SIGHTING DIRECTION.

Even these modest restriction to aveid interference can be
further relaxed if point-to-point system uses a different
modulation than that of the Hye Crest system. To be conservative
in three calculations, both systems were assumed to have the same
FM signal modulation format.

ASSUMPTIONS

The following assumptions are made in the interference
calculations made for Cases 1), 2), 3) and 4) which follow.

a)

b)

The potential interfering signal (I) is not disruptive
to the point-to-point carrier (C) when the level of I
is 3 dB or more below the noise threshold for the
receiver which receives C. (Ref. 1, pg. 318)

A worst case scenario is assumed whereby the point-to-
point system uses the same FM signal format as the Hye
Crest system. (For different modulations, additional
isolation will be obtained due to the receiver
selectivity to different modulations.)
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c) The point-to-point and Hye Crest systems use orthogonal
polarizations, thereby deriving at least 25 dB of
isolation. (Ref. 1, pg. 502)

d) The point-to-point system uses a frequency interleaved
channel plan with respect to Hye Crest, as is employed
by satellites operating in the 3.7-4.2 GHz band,
thereby deriving an additional 25 dB of isolation.
(Ref. 4, pg. 266)

e) The point-to-point system uses antennas which meet the
FCC regulations for gain and sidelobes for the 27.5-
29.5 GHz band, including 38 dB minimum gain, -24 dB
minimum sidelobe isolation at 5 degrees off boresight,
-29 dB at 10 degrees.

CALCULATIONS

Case 1) WITHIN THE 4 TO 5 MILE RADIUS OF A HYE CREST OMNI
TRANSMITTER, TRANSMISSIONS FROM THE HYE CREST CENTRAL MODE
TRANSMITTER WILL NOT INTERFERE WITH POINT-TO-POINT COMMUNICATION
NETWORKS WHEN THOSE NETWORKS USE TRANSMIT/RECEIVE SITES WHICH ARE
PLACED AT LEAST 660 FEET (1/8 MILES) FROM AND ORIENTED AT AN
ANGLE OF AT LEAST 5 DEGREES AWAY FROM THE DIRECTION TO THE HYE
CREST OMNI ANTENNA. THE PROBABILITY THAT A POINT-TO-POINT

RECEIVER WILL BE WITHIN 660 FEET OF A HYE CREST TRANSMITTER IS
ONLY 0.0016%. -

In this calculation the point-to-point system with
transmitter/receiver sites at A and B iz uperated within 660 feet
(1/8 mile) of the Hye Crest omni transmitter C and on an
azimuthal heading which is at least 5 degrees off of the heading
from A to C. (See Figure 1).

The Hye Crest system radiates a maximum of 5 watts per 40
MHz channel using an antenna which has a uniform azimuthal
pattern and an overall gain of 6 dBi, for resulting EIRP
(effective isotropic radiated power) of 13 dBW.

The path loss of the signal from C to A is given by (Ref. 1,
pg. 250)

FSL (db) = 36.58 + 20log(F) + 20log(d) Equation 1.

where

FSL (db) is the free space attenuation in decibels
F is the carrier frequency in megahertz

d is the distance in statute miles

For a carrier at 28 GHz and a distance of 1/8 mile,
FSL (dB) = 36.58 + 20lo0g(28,000) + 20log(1/8) Equation 2.
= 36.58 + 88.94 - 18.06
= 108 dB
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Assume a point-to-point antenna at A with 38 dBi gain, a sidelobe
which is 24 dB below at 5 degrees off boresight, per FCC
regulations, and a polarization isolation of -25 db; then the
gain in the direction of C is

Gain (AC) = 38 dbi - 24 db - 25 db = =11 dBi

Assume an interleaved frequency plan between the point-to-point
system and the Hye Crest system; for example, if the Hye Crest
channel is at 28000 MHz then the point-to-point frequencies are
27980 and 28020 MHz. This yields an FM selectivity (S)
separation of

S = 25 dB

Then the maximum interfering signal from C to A is given by

I(CA) = EIRP(C) - FSL(CA) + G(AC) - S Equation 3.
= 13 dBW -108 dB + (-11 dBi) - 25 dB
= =131 dBW Equation 4.

on the other hand, the minimum threshold FM signal (MTS) at
A is given by (See Ref. 1, pg. 74, Eqg. 2.34)

MTS = -204 4dBW + 10log(BW) + NF + 10 Equation 5.
where
MDS is the noise floor (in dBW at 290 deg/K or
17 deg/C)

BW is the receiver IF bandwidth in Hz _

NF is the noise figure of the receiver in dB

10 dB is the minimum FM signal above noise to
permit FM enhancement

The noise figure of a commercial receiver available in the
23 GHz band, such as the M/A-COM Inc. Model 23-VFM, is about 12
dB. Commercial receivers (other than those produced by Hye
Crest) are not currently available at 28 GHz, but their noise

figure, when available, can be expected to be no better than that
at 23 GHz.

Accordingly, the MTS at A is given by

MTS(A) = -204 dBW+10log (40,000,000 Hz)+12dB+10dB Equation 6.
= -204 dBW + 76 dB + 12 dB + 10 dB
= -106 dBW

Since the MTS(A) is -106 dBW (the noise floor is at -116
dBW) and the interference is at -131 dBW, the signal from the Hye
Crest omni transmitter is well below the noise level at A and

would not interfere with the communication of the point-to-point
system from A to B.

! Receiver threshold for M/A-COM MA-23VFM receiver at 23
GHz is =72 dBm (-~ 102 dBW)
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Consequently, the point-to-point receiver may be located as
close at 660 feet (1/8) to a Hye Crest transmitter without
receiving interference. Yet the probability of this occuring is
only 0.0016%. This is calculated as follows: the probability is
the ratio of the volume of a hemisphere of 1/8 mile radius to the
volume of a hemisphere of 5 mile radius. This ratio is equal to
the ratio of the cubes of the radii: (1/8)°/(5)° = 0.0000156 =
0.0016%.

Case 2) THE POINT-TO-POINT TRANSMITTER AND RECEIVER ARE
BOTH OUTSIDE OF THE 4 TO 5 MILE RADIUS SERVICE AREA OF THE HYE
CREST OMNIDIRECTIONAL TRANSMITTER (SEE FIG. 2) 1IN THIS CASE NO
INTERFERENCE IS EXPERIENCED BY THE POINT-TO-POINT SYSTEM
REGARDLESS OF ITS POINTING DIRECTION.

A worst case scenario is assumed in which the point-to-point
transmitter/receivers (A and B) are on a direct heading the Hye
Crest omnidirectional transmitter (C). It is further assumed
that there is a negligible distance between A and B. Then A is 5
miles from C and on a direct heading with C.

The interference I at A is found by reapplying Equation 1
and 3 to this case. First, the free space loss, FSL, for the 5
mile range at 28 GHz, is

FSL (dB) = 36.58 + 20log(28,000) + 20log(5)
= 36.58 + 88.94 + 13.98

= 139.5 4B Equation 7.

Applying this FSL and a victim antenna gain G(CA) = 13 dB
(corresponding to an antenna gain of 38 dB - 25 dB for cross
polarization isolation) at A to the remaining conditions used for
Equation 4 gives

I(CA) = 13 dBW -139.5 dB + 13 dB -25 dB Equation 8.
= -138.5 4dBW

Again it is seen that this signal is well below the noise
floor of -116 dBW at A and therefore causes no interference with
the point-to-point system.

Case 3) A POINT-TO-POINT SYSTEM WILL NOT INTERFERE WITH THE
HYE CREST SERVICE UNDER THE RESPECTIVE ASSUMPTIONS USED FOR CASES
1 AND 2 AND THE ADDITIONAL CONDITION THAT IT IS NOT CLOSER THAN
1000 FEET FROM A HYE CREST SUBSCRIBER RECEIVER AT 5 DEGREES OFF
AXIS, OR 581 FEET AT 10 DEGREES OFF AXIS SIGHTING.

Here it is assumed that a point-to-point system operates
within the 4 to 5 mile radius Hye Crest service area in the same
band and with the same FM signal format. It employs frequency
interleaving, cross polarization, and a 38 dBi antenna meeting
FCC sidelobe regulations, including 24 dB sidelobe isolation at 5
degrees off axis and 29 dB at 10 degrees. (See Figure 3.)
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In order for the point-to-point system
(transmitter/receivers A and B in Figure 3) not to interfere with
the Hye Crest desired signal, the interference signal I(D) must
be at least 3 dB below the -116 dBW noise floor. For this
calculation, then, the interfering signal arriving at the Hye
Crest subscriber from the point-to-point transmitter at A is not
to exceed -119 dBW.

This power level will be used to estimate the minimum range
(d) to be allowed between the point-to-point transmitter A and
the Hye Crest subscriber D (shown in Figure 3) from the following
relationship.

I(D) = EIRP(A) -FSL + G(DA) - S Equation 9.

whare

EIRP(A) is effective isotropic radiated power of the
interfering transmitter

FSL is the free space loss

G(DA) is the gain of the victim receiving antenna in
the direction of the interfering transmitter

S is the selectivity of the victim receiver to the
desired relative to the interfering signal

In this calculation a point-to-point transmitter of 0.1
watts is assumed to be used with a 38 dBi antenna for an EIRP(I)
of 28 dBW. The victim receiver also uses a 38 dBi gain antenna
with 24 dB maximum sidelobe (per FCC requlations) at 5 degrees
off boresight heading. it also has 25 dB cross polarization
rejection. The resulting G(DA) is therefore 38 =24 -25 = -1}
dBi. Finally, interleaved 40 MHz signal bandwidths are assumed,
yielding a selectivity s = 25 dB. Substituting the above values
into Equation 9 gives

=119 dBW = 28 dBW -~ FSL + (-11 dB) - 25 dB Equation 10.
and solving for FSL gives

FSL = (+28 =11 +119 -25) dB Equation 11.
= 111 4B

Substituting this value into Equation 1 to solve for the distance
gives the minimum separation for a 5 degree off axis sighting,

111 dB = 26.6 + 88.8 - 20log(4d)
20log(d) = ~14.5 dB
d = 0.19 mile (1000 feet)

Alternatively, if the point-to-point system is sighted 10 degrees
off of the Hye Crest omni heading, then the sidelobe isolation of
the antenna at D will be increase from 24 to 29 dB. The
resulting separation d can be reduced to .11 miles (581 feet).

From this result it follows that the point-to-point
transmitter can be located within the 5 mile service radius of
the Hye Crest system and will not cause interference with any of



